Introduction {#sec1-1}
============

Littoral cell angioma (LCA) is a rare primary vascular tumor of the spleen that arises from the cells lining the venous sinuses of the splenic red pulp (littoral cells), showing the features of combined endothelial and histiocytic differentiation.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8]\] LCA is a benign tumor composed of anastomosing vascular channels with papillary projections and cyst-like spaces lined by tall endothelial cells oftentimes showing hemophagocytosis.\[[@ref1][@ref2][@ref3]\] Although diagnosis of LCA is confirmed by morphology and immunohistochemistry, fine needle aspiration of tumor can help limit the differential diagnosis before operation.\[[@ref3]\] To our knowledge, there have been few reports with cytological description of LCA in the literature.\[[@ref1][@ref2][@ref3][@ref4]\] In this study, we discuss a case of LCA with scraping cytological findings and its differential diagnoses.

Case Report {#sec1-2}
===========

Case history {#sec2-1}
------------

An 11-year-old boy presenting with anemia, epigastric abdominal pain, and fullness presented to our center. His past medical history was unremarkable. Physical examination revealed an enlarged, firm, and nontender spleen extending approximately 3 cm below the costal margin. Complete blood count values showed anemia (hemoglobin 8.7 mg/dl) and mild thrombocytopenia (76 × 10^9^/l). Nonetheless, clotting tests were within the normal limits. Abdominal sonography showed multiple hypoechoiec lesions in the spleen. The patient underwent splenectomy.

Gross and histology {#sec2-2}
-------------------

The resected spleen was 20 × 13 × 7 cm in size with a nodular external surface and intact capsule. Moreover, serial cut sections showed multiple ill-defined, irregular-shaped, dark-red spongy lesions measuring 1--4 cm \[[Figure 1a](#F1){ref-type="fig"}\]. Histologically, the lesions showed ill-defined anastomosing vascular channels with cyst-like spaces filled by many sloughed endothelial cells and red blood cells (RBCs). There was also a minute focus of papillary projection. The vascular channels and cyst-like spaces were covered by tall cuboidal-to-columnar endothelial cells. These cells showed abundant eosinophilic foamy cytoplasm, low nuclear cytoplasmic ratio without any cytological atypia, extensive hemophagocytosis, and abundant intracytoplasmic hemosiderin pigment. No mitosis or necrosis was detected \[[Figure 1b](#F1){ref-type="fig"}\].

![(a) Cut section of spleen shows ill-defined, irregular-shaped, dark-red spongy lesion. (b) Anastomosing vascular channels with cyst like spaces filled by many sloughed endothelial cells and RBCs. (H and E ×100). Inset: Tumoral cells with intracytoplasmic hemosiderin pigment. (H and E ×400)](JCytol-34-121-g001){#F1}

Immunohistochemical study was performed on the histological sections and revealed positive staining for CD68 and CD31 and negative staining for CD34 in the tumoral cells. According to the histological and immunohistochemical findings, diagnosis of LCA was rendered.

Cytology {#sec2-3}
--------

We scraped the cut surface of the splenic lesion by a clear scalpel to prepare the cytological smears. The smears were immediately fixed on the slides with ethanol and were stained with hematoxylin and eosin stain. They showed high cellularity with isolated and clusters of three-dimensional tumoral cells on a bloody background. The tumoral cells were bland looking, epithelioid foamy cells with low nuclear cytoplasmic ratio, and mostly contained intracytoplasmic hemosiderin pigment. In addition, their nuclei were round and central with fine evenly distributed chromatin and inconspicuous nucleoli. Mitotic figures and necrosis were not present \[[Figure 2](#F2){ref-type="fig"}\].

![(a) Cellular smears with isolated and clusters of three dimensional tumoral cells in a bloody background. (H and E ×40). (b) Cluster of tumoral cells with low nuclear cytoplasmic ratio, intracytoplasmic hemosiderin pigment and vascular channel formations. (H and E × 400). Inset: Tumoral cells with prominent intracytoplasmic hemosiderin pigment. (H and E ×1000)](JCytol-34-121-g002){#F2}

Discussion {#sec1-3}
==========

Vascular neoplasms are the most common primary nonhematopoietic neoplasms of the spleen, including hemangioma, lymphangioma, hamartoma, angiosarcoma, and LCA.\[[@ref1][@ref3]\] LCA is a unique lesion to the spleen which was first described by Falk *et al*. in 1991.\[[@ref8]\] Several cases of LCA have been reported in the literature. This lesion has been detected in a wide age range and occurs in both sexes. The clinical manifestations of this condition can include splenomegaly, abdominal pain, anemia, and thrombocytopenia. However, most LCAs are incidentally discovered in splenectomy specimens performed for splenomegaly, as in our case.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8]\] Grossly, the tumor is multiple, nodular, and dark-red with spongy cystic appearance.\[[@ref1][@ref3][@ref5]\] Microscopically, it is characterized by anastomosing and cyst-like vascular channels with papillary projections lined by plump endothelial cells.\[[@ref1][@ref2][@ref3]\] The tumor cells demonstrate dual expression of endothelial and histiocytic markers that differentiate it from other vascular tumors.\[[@ref1][@ref2][@ref3][@ref5][@ref7]\] The immune phenotype of LCA has been established to be CD68^+^/CD31^+^/Lysosyme^+^/vWF^+^/CD21^+^/CD34^−^/CD8^−^, which is indicative of dual derivation of the neoplasm.\[[@ref1][@ref2][@ref3]\]

Diagnosis of LCA of the spleen on fine needle aspiration cytology is challenging due to the rare cytological description of these lesions.\[[@ref1]\] Cytological findings of LCA were described previously in few reports.\[[@ref1][@ref2][@ref3][@ref4]\] Among these case reports, one involved bench top aspiration from splenectomy specimen and the others were done preoperatively. However, all indicated that the cellular smears composed of isolated and clusters of tumoral cells with low nuclear cytoplasmic ratio, tall cuboidal to columnar shaped cells, eccentric nuclei, evenly distributed chromatin, and indistinct nucleoli.\[[@ref1][@ref2][@ref3][@ref4]\] Our case also showed the same cytological findings with prominent intracytoplasmic hemosiderin pigment, which is a feature of hemophagocytic capacity of the littoral cells. Nevertheless, it should be emphasized that hemophagocytosis in not a diagnostic characteristic.\[[@ref2][@ref3]\]

Definitive diagnosis of LCA is based on the morphological and immunohistochemical findings that differentiate it from other vascular lesions of the spleen, including splenic hamartoma, hemangioma, lymphangioma, angiosarcoma, and littoral cell angiosarcoma.\[[@ref2][@ref3]\] Our discussion on differential diagnosis of LCA is based on both cytological and histological findings because of the lack of sufficient documented reports on the cytological findings of splenic lesions.

Low grade angiosarcoma can mimic LCA and both can display hemophagocytosis and bland looking features. However, cells of angiosarcoma are often in clusters and show hyperchromatic nuclei with shallow longitudinal folds centered in scant cytoplasm.\[[@ref2][@ref9]\] In addition, the proliferation index is higher in angiosarcoma and the immunophenotype can be discriminatory (CD68^+/−^/CD21^−^/vWF^+^/CD31^+^/CD34^+/−^/CD8^+/−^/vimentin^+^).\[[@ref1][@ref10]\]

Fine needle aspiration of hemangioma and lymphangioma can show clusters of spindle cells arranged in a streaming pattern with bloody background. In addition, hemosiderin laden macrophages are rarely seen. Therefore, presence of epithelioid cells with low nuclear cytoplasmic ratio accompanied by intracytoplasmic hemosiderin pigment in LCA can help the differentiation. Moreover, the endothelial cells of hemangiomas are positive for CD34.\[[@ref1][@ref11]\]

Splenic hamartoma is a vascular proliferation that is unique to spleen. Up to now, only three case reports have described the fine needle aspiration cytology of this lesion. Among these reports, two showed small and large clusters of bland looking spindle cells in a bloody background, while the other showed atypical cells with misdiagnosis of metastatic carcinoma.\[[@ref1][@ref12][@ref13]\] In this study, therefore, splenic hamartoma can be ruled out because of the presence of epithelioid cells and lack of clusters of spindle cells.

According to the presence of epithelioid foamy cells, glycogen storage diseases should be considered in the differential diagnosis. In the glycogen storage diseases, cytoplasmic vacuoles are distinct, uniform, and small without intracytoplasmic pigment.

Rosso *et al*. described littoral cell angiosarcoma as a malignant vascular tumor of the spleen with features of both histiocytic and endothelial differentiation. Solid tumor nests, cytological atypia, mitotic activity, and lack of CD68 staining were the main differential findings compared to LCA.\[[@ref14]\]

Conclusion {#sec1-4}
==========

Although the fine needle aspiration cytology of splenic lesions is uncommon and LCA is a rare splenic lesion, it must be noted in the differential diagnosis of any splenic vascular neoplasm. In this study, we described the scraping cytological findings of this rare tumor with its differential diagnoses.
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